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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lead-free solder alloy having the characteristics of high strength, 
high fatigue resistance and high wettability. 
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composed of 76 to 96% tin, 0.2 to 2.5% copper. 2.5 to 4.5% silver and >0 to 12% indium. 
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imrfi 1 1 W2 1 s'cj: ijm^mmmiS&t:^ 

rs. SSft«)lC, 7 6%6^e.9 6%OSn. 0. 2%fr 
e.2. 5%©Cu. 2. 5%/)>e,4. 5%(DAg.ai/ 
>0%A^61 2%(DI nA^e,«tS, &mtmtA,1E^ 

[IS^«2] 8%$-c«)I nS:§t.\ K«« 1 ©iSlft 

[IS*^3) 7 6%ft^b9 6%C!>Sn. 0. 2%ii^f> 
1. 0%®Cu. 2. 5%/)^f,4. 5%0DAg,at;6 
2%roi nA>e.«:l.. IS*J1 1 ©^»ft§:S(J:A, 

n.WO. 5%®Cu.J«)4. 1 %©Ag, ;au't<j8% 
<0 1 n *N 6 ft S . 1 ©^lft^:tttA.fc-^&, 

is^ms] \t/^tz-^^mi&m^ifj8 5 . 4%©s 

nxt*l0. 5%©Cu.»<j4. 1 %©A9, St/*<ji 0 

n. MO. 5%©Cu.t<)4. 1 %©A9. 2 

[M*^7J ||S6«)(Cv 7 6%J!)^f,9 6%©Sn. 
0. 2%/)^^,2. 5%roCu. 2. 5%ft^e,4. 5%ro 
Ag. >0%d>^, 1 2%©I n. SJ/> 0%*^^. 2%® 

im^m 8 ] *<i 2 1 5-CJ: 0 fit^;8[tiJgS4/)¥Sgs:t 
L> 76%/)^b96% (DSn. 0. 2%X)> 

62. 5%fflCu. 2. 5%y!)N^4. 5%®Ag. >0 
1 2%roi n. 5%j!»>65. 0%©B i 

O. 2%t-i2. 5%OCu. 2. 5%/)^e,4. 5%© 
Ag. >0%A»f, 1 2%®I n. 0. 5%A^^,5. 0% 
©B i . SU'>0%ft^f,2%©SbA^e,ft5, iS^^:^ 

111*1110] ^Sfttll^s 7 6%Avf,9 6%roSn. 
0. 2%t^b2. 5%©Cu. 2. 0%»^t.3. 5%® 
Agv^lfO. 5%A^6 5. 0%©B i ft'^ftS^ ffilS 

[^^©PliftgjtB^] 

[000 1] 

imomt i>miiim\ *ai®tt. 1998*12^31013 

aiS$ *xAc*@m^ii5®^09/224, 323^©-gB«8tar-* 
:^%mt. ffi. ffi. f;( x';^. 7>5^^> 

SV/Xtt-f 1 7 5'C/)^t.2 1 5°C© 



[0002] 

[af«««»ir*®giia] i3^a«icfiit5sa©fijiA 
i»T. Pb-snl^^€t^s(cf^tosaLfeffiilS^© 

ft^ffi$:£olt5/ctolC. ^<©5f?£ • ra«A<ft**i,T 
S/io *©raiZv ( I C ) 1 1 Cilgtt^i5lcj3 

©S^Si:Bt<flE*i}ata(fatigue resistance);!i<i^S^ 
[0 0 0 3] ®^«!igaj|5©|lg^«Ji(:j3t^r. (i/te 
T. Sg (substrates) ©;*©U^>Hct;§aso©9^>y 
**irt>5„ Cu (^) , Ag (ffi) , Au (&) , p 

«E«:ir©-l»ft«)lCttffl**ll.^/T.y KS:^t-5. IJ 
^/^^^©m©;■3!t^^i:+»^5:^^l (wetting) (J, ® 

:^) «:fSofcRaaBlJ|iigxg(cfcltS, filH±©^5 

[0 0 0 4] sffinsttjfrij. ?ift^^x^$orggizr 
€ (PCS) ©±^(^^^l^T:. *S4<iJS:Silttii5-c»-D 

to 6 3 Sn (g) /3 7 PbffiPb-SnltS(i^;£ 

t»Tat,I&<fi6ffl^*l5. C©(iA.ettS'J©Sg«:%31 
ft«)t4Ms r^-to^. ®SftS/l?^g, #(z. 2 1 O'C* 

lc$.5o #^li?-©lil|g*Sigg-ciS:e,3!)><4-'5>§to. ^ 
©iSffltSigg-CBMI^rllxSc (*A.fcf*lt(S. 

^^©jati^iggj: o±©igST:iiff ^n!&:l^^ll^^^e,ft 
[0005] mm%'^^'mm.(Dtziti<j>mimmh.tz 

tt,2 5'C< e)l»±©i§SlcS1-5Ct*«BjSE-cfe»J, 

9^x\t. 2 1 o•c©^ali^>gJtsw1-2.(J^fe•^^(^® 
^Sl!8^:ur2 3 5•c■c(^^ef^(t^^^?,-^:$)5 5, 

?SBM?Satt. l*A,>£Wt©PBl. IS^SStJlfJ x'- 
^rBlCLfcPCB^ffS^lt, -n. <sr§^*iit»igs 
(iv (*/l/cS^©SW©(SffllcJhtL(i^ti±©RgSS:± 
i;5©-C. ttA,fe-^&©llli»igg(Sgg-c^5„ FR- 
4 ftir©«S!fl«jft^f ij T-SSIC Lfe P C B SSCEB 

wmmzii ox. xm'zmt. mnmz 2 4 o"c^a 

x.5ct/)<T:$&Uo 6toT. a®Slg8i|jiXg|;:fet\ 
6 3Sn/3 7Pbi:ttggS115i»)Siact/>«r$ 

*iSMSWli^e^^(^, 2 1 s-Cjfe®. ffaicttt«>2 
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1 0'CO«ffl«igS**U3&lt*l«3&:e,ftl>o 

[0 0 0 6] ^^^^g^l^liSliifi. nven--^'. ir 

fe«*Hc It ^ ^ ^ tfl(^^;b -it IC ^ ^ i: ^ 

tsisiKa)«fi6s«(Z)ffijs/)<$-r$r]S<>&:0> t-t^d 
a^v;^xA(D^ftsi/*niciSffi$n2» 

[000 7] ^PCB±(7)liA./c-g^(7)Sjl3:Jg 

X sit 5 o P c B ± ic<5i^ CO li ^ ^ i \ \t 

efo ^(oe^. l^^;^s^^D5^lJS^:^^tl»fct(^Mr^ 

^StNb^>:f:0>h^fS|51SS (IC) ^'y 

>^:^^-;i./t.v>7--> (CSP) . ^Lr. :7ij*>7^^ 

iaogg^ii. tt^^©^<03ttl^6S^l3fclt-5BttllE$:^ 
bic^*-ri>o 

[0 0 0 8] f^<o^m^m\tA.izt^^ ^mmzni^x 

[0009] f^^SlCLfe. ;§;SJS. 
:^liA./cj l::4x.bn/S:a->-V§03|^lim*^5, 328,66 
O^ld: 78. 4Sn2Ag9. 8Bi9. 81 nflOfflfiE 

[00 10] r^jS*^Sn-Ag-CuH7c^&(7)tt 

s^i^rcJ ic-5^x.bti/c7>^-v>^(D^ii?$i*il5, 

527,628^1*. 2 1 7"CCDgi«?;^fi^^r ^ 9 3 . 6 S 
n4. 7Ag1. 7 C u(D|fl^tl^S^efl Lru-S, ceo 

[0 0 1 1 ] r^«liA.rij ICf+4$tirc>U-v-^?0 
*@<*l*»5, 520, 752^1*. 86^^69 7%<Z)Sn. 
0. 3/)^e4. 5%CDAg. 0A^b9. 3%(DB i . ^ 
LT. 0/)>e>5%a)Cu/)>8^*ffiM^$liA.rc^^^ 

^t^|^^SL^o 

[0012] ^^^^ixrz^u^^^:^t^^m^^\t 



538.686^14. 1 7 3/>^e 1 9 3'C$-eOia/Biga&^ 
70%<l:0*oSn. 6/)^b 1 0%CDZ n. 3ft^e> 
10%a)In. 1 0%c*:»9'>?5:l>B i\ 5%J:0^UA 
gx ^UTx 5%J;0'i>?2cuCu/)^e35:^x S9*^^I4 

[0 0 13] jg^ :^l^-C^>.>-,^^;g-|^^.^^^ 

S^^j lC4xe)nycX5*yxU-^(D^®4$gF^5,58 
0,520^14, 1 7 9/)>^, 1 8 9'C$-ca)ili«igjS^^r 
7 7. 2Sn2. 8 A g 2 0 I n©*M«5$:ittBJ U 

[0 0 14] st^-r^tx ^tle>co^7)l«cDa^^^I4^ 

>c(4x a^aJD°pllSi:7-b>y'ja)xSllcjj 
UTx fflA^35rttA.?£»^*Jf^fi)£ri>l«x 'i>J&< iit, 1 o 

[00 151 

n^x^tDffl^ic^jit^^-r^r^fijrsfLutt^icB 

I* A./^'^s#i-r 5 c t A<*^B^a)fij,.=^Trfe^o 
[0 0 16] ^/lcDa-?»ii(Z)tSlclz:o®jt4^|4)S?sg 
cDisa (1 7 5A>e2 1 o*c) ^*■r-5^^^*l4^/c 

[00 17] a^i^ii(C:gltAtib*t?&:t\i§^J (75 
^;^) J&LICx i^T-x fi$StiCOfe§liA./cS^$:ff^^. 
rScfcolCx S'M^a^x^i:a^gPp°p»ii^Bl;:fct^ 

Tx Sn. Cu. Ag. Au. Pdx RVHi^CD^^ 

(o^mn^^Wiizm^tztt^'c^^^m^^ith.iz 

^x JkV\%fiSL^mzt^\.\x. ±^tii^'3^^»jdW:t\utiii\ 
r-x filJlL)^a^S!igXgi:S«g«igicaiST:$-Sffi^ 

tWl4^;^«:Sttr i> z 1 6<**Bfl(Z)d ^ sfi^r^ 

[0 0 181 *^B^a)$e)^§g6<}t^iL^.(i. f*i£?*i 
5IttBfl|c|B«E^ tir 0 X ^Ol^mz o TBfl b 

icfgf8^ti;^*K^ffl^*Diticj;:?riiJS$tix 

[00 19] 

itox **0fl(Da6<)iri«orx ccica<*fb^ti/£<KB^ 

^tiTUScfc^x **Bfl0(4/u/=:S&ttx 
UrcDS n tx ^J?i)?5:a(DC Ux A g, B i , I n . 
t/S bSr^eUTU^o C(Dli/u;^'j4, ^^^^(Z)^-^®)!? 
Sa. ^t^3ltii4(wetting ability). SSSfix L 

Tx »t>gnffifits5^ro 

[00 2 01 
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6/)^b9 6Sfi%a)S n. 0. 2/)>b2. 51ft%a)C 
2^^^,4. 51«%OAg. 0 e» 1 2 I 
n. OA^bS. 0Mft%OB 0/)^b2S«% 

2. OS«%a)I n$:^t;Tr^5 3o WfilCI^. -^Offl 

^mmwt. osg%$:s^i)Sb:&^t; 

Tr^5 5e <i:0»aiclj. 0. 0 1 fifi%$:ax'5S b 
[00 2 1 ] *^B^i^. ttje 1 

b93%OSn, 0. 2/)^61. 0%(7)Cu. 2. 5 
^»4. 5%(DAg, ;RUf6/)^e, 1 2%a>I n^^t^ * 

0%(Z)Sn. >0;!)^t)1. 0%CDCus 2. 5/)^b4. 
5%a)Ag, 6/)^^ 1 2%OI n. ;Rt/>0%(DS bS: 
Sto ^^0^Of^^6^^»SffJtt, 8 1 /)^f>8 5%(7)S 
n. >0/)^b 1 . 0%(7)Cu. 2. 5/)^t>4. 5%CDA 
9x 6%/)^b 1 2%<DI n. Z^?/0. 5A^t>3. 5%CD 
B i $:^CtIfie!g3-efei>o 1 OG)ii*ail«Sm9 0/)^-e» 
96%CDSn. >0/)>b2. 5%CDCu. 2. 0)i^b 
3. 5%G)Ag.Sz/0, 5/)^b5. 0%OB i J&^t 

[00 22] ®iifl4^i'J^-C$fl^t>$nfeC u ^ A g ;t»^Ji 

S**6^?5:fiT:fe^o 0. 5/)^b2. 5%(DCu-C. 
(7)afi?igg(DS^bli. 1 •Ct:;lrtTrfeSo 2. 5%J;*)# 

<^i^Pa«:m$Se^r<, ^J^li. 0. 5%(DCu-CCD&3fe 
(83. 4Sn/0. 5Cu/4. 1Ag/12In) 
Og4«?>Sg ( 1 8 5- 1 9 5'C) 1^. C u)&:U(D^^ 
(8 3. 9Sn/4. 1 A g / 1 2 I n ) (Dftfe/Sigg 
(1 90-200'C) J:i9t«)5mt>o 0. 5%©Cu 
"C0^^{87. 4Sn/0. 5Cu/4. lAg/8 
I n) OSl^igg ( 1 9 5-2 0 KC) it. 2%0Cu 
Va)^& (8 7 Sn/2Cu/3 A g/8 I n) 0K« 
Sa (1 9 5-2 ore) tl^U-Cfe^o 0. 5%0C 

fe^o ^ blCj^2%tT:C u«:iaj!iDLTl\< i:, sj^ft 

W^lis 0. 5%(DCuT-0^^ ( 8 7. 4 Sn/ 
0. 5Cu/4. 1 Ag/8 I n) <Oojatttfi|tl»d 



1. 6%CDCu'CO&^ (8 6. lSn/1. 6C 
u/4. 3 Ag/8In) a)oISttJ:0t,20 6%B 
<x ^CO&tim^^O^] 4 6%StXo 0. 5%CDCu 
T:(D^^(83. 4Sn/0. 5Cu/4. 1Ag/1 

2 1 n) (OSjmitt&til^^lt. 1. 5%(DCu-eO-& 
^(82. 4Sn/1. 5Cu/4. 1Ag/12I 
n) (7)^mcfc0 2 5 0%S<. ^©fftl^dctiJI 7 
4%iSt\o 

[0 0 2 3] Ag#|tT:W3%*^ ^*(D1SM¥-SJS*T 

g r©^^<D«»iga©$fb(i 1 'cwrt-c^So m^L 

its 3%(0Ag-C<D^^ (8 8. 5Sn/0. 5Cu/ 

3 A g/8 I n) (OMm'^S (1 9 6-2 0 2*^0 it. 
Ag;&:L(Z)^^ (9 1 . 5Sn/0. 5Cu/8In) 
(^»»iga (2 08-2 1 2'C) <towi omt>A<. 
4. 1 %CDAg-^a)^^ (8 7. 4Sn/0. 5Cu/ 
4- 1 Ag/8In) a>lS4»Sa ( 1 9 5-2 0 1'C) 

[0 0 2 4] incDiiJraii. tti 2%$-c. aft%i;:o 
ntttizV^SiKSi^izmnnt^o St^P>)0%<oin 

its fsntzmtitttrKDrcisbizm^o^m'^^^o m^it. 

8%a)I nT:©^^ (8 7. 4Sn/0. 5Cu/4. 
1 A g/8 In) its 4%(01 n"C<7)^^ (9 1 . 4 S 
n/0. 5Cu/4. 1 Ag/4 I n) 6Xi£lx» 

m'^&s 1 2 6%SLN5iax 1 7 5%guiarti*^ 

^^rSo 1 2%<D1 nits 1 1 3'CI3^>tNT. cfc'JK 
I n(D^2ffi(Z)g5lipIgE?&:»±ICSg;&:;}^^ > h 
ttji^om^^its 1 2%(DI nrO)^^ (8 3. 4Sn 
/O. 5Cu/4. 1Ag/12In)(i. ) 0%<DI 
nVCD'^^ (85. 4Sn/0. 5Cu/4. lAg/ 
1 0 I n) ctO. 2 1 9%<£t\!itl5»^t 1 1 8%m^ 

[0 0 2 5] ♦§*tfi<))&:J:*)?St>gfi (6-1 2%) G>I 

^t&t}i^^t^mi,i&i\'sjmt^mm}^&(Drci5biZs ei 

12%CDInSlf2. 2%0B 1 T:(7)^* (8 2. 3S 
n/0. 5Cu/3Ag/2. 2Bi/12In)(^, 
B i $:§$4'IM 2%0I nr-0^^ (83. 4 S n/ 
0. 5Cu/4. 1 Ag/1 21 n) J:0. 130%S 
t^?ia^t^2X^l\»«?^g (18 3-1 9 3'C) 
rSo B i Og:*:gg<DBlgg;5:§:eft|i|iFgT:^^Bj^tt 
t«*lfiSi(D/c*!)lc. 5%5j^)STr$)§-c$r$>So 
fix ^^(79. 5Sn/0. 5Cu/3Ag/5Bi 
/I 2 In) a)arstti:ffin^$fi. 6 3Sn/3 7P 

[0 0 2 6] ia«iga*SL<±lf;&:t^r. cfcOJSug 
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»0Sb. •r&*)^^ 0. 5%IC<fcoTde)lCKft$*l 

^ZttX'^^omX\i. )2%(DlntO, 5%(7)S 
brO)^^ (8 4 Sn/0. 5Cu/3Ag/2. 2B 
i/l 2 In/0. 5Sb) 1*. SbS^^^&Ul 2% 
CDI nTO^^ (8 3, 4Sn/0. 5Cu/4. 1A 
g/1 2 I n) 1 1 3%iBt>5llfit 1 6 0%JSt\« 

mXit. 12%(7)In^0. 5 0%a)Sb-COD^& (8 
4Sn/0. 5Cu/3 Ag/1 2 I n/0. 5Sb) 
ttv 2%<J>S bTO)^^ (8 2. 5Sn/0. 5Cu/ 
3Ag/1 2 I n/2Sb) cfc*?. 4mt\S4»igfi. 

2 1 2%Boprsit> St/I 2 5St^i£*i#$^*rr 
10 0 2 7] imiz^^^ij-XAomf^st'^mot. 

Cus Ag. ^LT. Sblts t^X. Sntt^iZ^ 

mmit^^^Bf^t^^mr^^^o cuiicuesnsia 

^^Bf&Ls AgliAgaSnli^^ff^^t. SbliS 

nsb(Dii^s*.ii^$:ff^^r^o "^ti^o^mrnit^ 

[0 0 2 8] I nli. 'ftffla);*SMl^^(so]ute atom)t 
LZSn^h*Jy<?X(Di^^^=FiZX^o I njggld:. 
<*:OSt^JStiittaigfi(fatigue fracture capacity)^ 

(0 0 2 9] Bili. ftffltDj-SSig^^iiLTSnVhU 

55o ii^or. B i immwm^tmoi^m^comi 

[0030] 2. 5/)^b3. 5%(DA ga)§aiix tofpl 

4. 5%0Ag^l±'<T^;. Sn/Cu/Ag/B i S/ 

Ag/B i v::^xAC03. 5 *l8x./c A g0gfili, 
^(Dae^^S^gCto W 3. )%OAgZ'(D 

^^(93, 3Sn/0. 5Cu/3. 1Ag/3. 1 
B i ) (D&ti^^it. 4. 7%0AgT:(D^* (9 0. 
5Sn/1. 7Cu/4. 7Ag/3. 1 B i ) J; 0 ^ 
W1 5 2%B<. ^Sttli 1 3 8%St^o 2. 5%0A 



*93. 3Sn/0. 5Cu/3. 1Ag/3. IBi 
t92, 2Sn/l. 5Cu/3. 2Ag/3. IBi 
t91. 5Sn/2Cu/3. 4Ag/3. 1 B i © 
Stl^^li. ^n^ti2%(7)Agra)^* (9 3Sn/ 
2Cu/2Ag/3Bi) Ot,(3r)<l:0^»«j5 3 8%. 3 
6 6%. 2 6 1 %St^o 
[003 1 ] UA^L3&:A<e». iP<Hf:G:S^0ffe0I 
t;v:^xA(C*5UTt,^ Inii, AgIn2a)4S^fb 
^tlx SlctW^. AgSnl n(D3 7c&Sffl<b^«g«:tJf^ 

Ag$iI5iiR1"5T:^5 5o «for> iPfHJ^iS ^OffecD I 
nfe§t;>:^xA(c^3(tSAg<Da;^Sa(i, ^t>^S 
1til:Stl#*0?£:Aftl3 4. 5%-^feSCi:)!)^iiFg$;h, 

Mmi^SfClt. {84Sn/, 5Cu/13Ag/ 
12/. 5Sb) (^prai4A<. (8 1 . 1 Sn/ 
1. 7Cu/4. 7Ag/12In/. 5Sb)J:0t 

1 3 l%ii5l^o 

[0 0 3 2] #%i:LTiE-i§i:. 63Sn/37Pb 

§Si*fi/)M 7MPaT^0x 0. 2%<DVt^r:(Di&m 
}&&tim^t<36 5 Oit-f ^)lX'ib^tt(OtmCiDtl 
i>o i>^(7)liA.yc^^9 9. 3Sn0. 7Cua)S4/l?S 
fix ;5tl/Sti*^&li. ^n^-;h,. 2 2 7'C. 

2 4Mpa. &t/1 1 2 5-lt-r^;i.2 4Tr^So 
^i^rc^^9 6. 5Sn3. 5 Ag<D^^|?>^jg. ^{fg^ 
fix ^n^tlx 2 2 1 'C. 3 5Mp 
ax RV4 1 861t^^;UT:feSo 

[0033] *ftBflOliA. Ac^*ld:x < ^ 5 0 M 
pax W^rcli. 6 0Mpa(D?l3g5SS, i}>f<ii < ttif^ 
5, 0 00+f>r^;i., »®(zlix W1 0, OOOOO. 
2%(Ollfi?f(;:^)lt$<£ia«3ttl#^, W1 7 5/)^t»2 

1 5'Cx wsiclix 2 1 o•cJ;»:)^sc^lil^§^^li^?;^g. 

8 5/)>6 2 1 5'Cx ffiSlClix 2 1 OXc^OfiOia 

[0 0 3 4] :^^B^CD»ail)5S^J|;:^SL\rx t^8 7. 4 
%(7)Sn. 0. 5%(7)Cu. 4. )%0Ag, :^ifB% 

9 5•C^^e> 2 0 1 •C<D|ffl(D»«;Sff ;&*r-5o 
(D^\im^&tmhn^\t. ^h^hs 6 3MPa^1 7 
1 5 2'9-'f ^;U-Cfe*o **0^0fiEtl»^(^6 3Sn/ 
3 7Pba)t(7><fcf9 4 7 0%S<x ?l?gaS«li6 3Sn 
/3 7 PbCD^CDcfcO 1 3 4%St^o 

[0 0 3 5] *»B^a)i o<7)»a§|j»^j(cfetNrx *^8 

5. 4%(DSnx 0. 5%OCux 4. l%Ag,;Rj/ 
1 0%CDI n^l^tlt/ofz^^ii^mm^iX^o 
it. 9 4-C^>bl 9 9*C(DB[«igS^:gr^o 
^^a)?l?55*Si:fl^n»*li. ^;K^tix 6 6MPai: 
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6 3 S n 3 7 P bCDt,(DJ:«9 4 7 6%B< . ^m^mt 

63Sn/3 IPbOtCOJiO 1 4 0%SUo 

10 0 3 6] :^9tBMommmmmmz'it. m8 4%(d 

Sn. 0. 5%(Z)Cus 3%(DAg. 0. 5%(DSb. 

^(o^&omi^ii^&tmtimit. ^ti^h. 5 8mp 

3^12 34 5^^<7)UV^^o *»BflOS*i*t&li6 
3 S n 3 7 P b(Z)t,a)<*: 0 3 3 8%S< > ?l5SaiJtli6 
3 Sn/3 7 PbOt,O<i:0 1 2 3%SC\o 
[003 7] *»Bfl©* y^cm»ail«6^J-ett. **}8 
2. 3%CDSn. 0. 5%(DCu. 3%(7)Ag. 2. 2 

^^^o 1 8 3-cA^e. 1 9 sxomm'^ 

ti. 7 7MPai:8 7 2 21t>r^;u-e^^o :*^0«(7)S 
tL**(i6 3 S n 3 7 P b(Dt,Oct 0 2 3 9%S < , ?| 
5i5^^(^6 3Sn/3 7Pb<Ot.G)<i:*} 1 6 4%JSt^o 

[0 0 3 8] ^^Bm^ ^iz^^ioH^mmmvit. W9 

2%0Sn. 2%OCu. 3%G)Ag. Zil/3%(X)B i 

^:S€^^^>^^^/)<»#l^;^^So W209 

jS^tgn^li. ^tl^tlv 89MPai:81 3 SV^iP 
-'I'-C^So *ftB^a)lttl»*(i 6 3 S n 3 7 P b<D^<D 
^^2 2 2%n<. ?l5S3iiSI*6 3 Sn/3 7PbOt 
OJ:0 18 9%SUo 

[0 0 3 9] *«Bfl^D^e»35:5S^Ja)»al|)ffiflJ(c^)C^ 
Ts*^83. 4%cr)Sn, 0. 5%a)Cu. 4. 1% 

5o -^O^^li, t^jl 8 5*CA^b 1 9 5Xa)ja^;^Jg$ 

6MPa^ 7, 9 5 0-»t>r^;U-efeSo :*:^B^CDIin^ 
$li6 3 Sn 3 7 PbCDt,OJ;0 2 1 8%g<, ?j5S5$ 
«(^6 3Sn/3 7Pb<Z)t,0cl:O 1 1 9%Sl^ 

[004 0] }L^(D^nmm\zni^x. ^n/^^>x^ 
(01) /::cfc^riiEB^$^i;^t^)0. 
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[004 1 ] ANSI-STD-002i:ANSI-S 
TD-0 0 3(:Mr^iStitt. 2. OfiD (F 1 ) i:5. 
01* (F2) lCfclt^iStltttt4. 8 0 9mN$:S^, 

(t2/3)lii. 0«>t*^6^e.3&t^rfe5-5o 01 1;:^ 

^tlfc0>J^LT. *^B^C0ffl^«5. 8 2. 3%Sn0. 
5%Cu3%Ag2. 2 % B i 1 2 % I nOli^/c^^ 

F 1 =5. 9 8mN 
F 2 = 6. 1 OmN 
1 2/3=0. 7 2fjJ 

"r^ '^x'vx-f >y{dewetting)=0% 

[0 0 4 2] *mm±^^m^^itA.rd^^it. 

0^^tt. j^o^-. ^Lr. 9-f-\'- 

A^tzmf. ipj:-ymmx'<DitA.rzWf. ^lt. ^i* 
zoit/o tznifmotimti s li A./cf+ itx^ic o -c . 

[004 3] ^mBm^ottf^mmmizmLzmmH 
rzt)^. ^o>m^'^^^^tMm%\zBM^f3^v^^ztt<m 

t^mmitt^<^ gtz. ^(r>^oizmm$ti^-<^r"t 

[El] 2 3 S'^CIC^SIt^ C u C^~7fs>±0ltA.rz'^ 
*8 2. 3SnO. 5Cu3Ag2. 2Bi12In(7) 
?Bn:t3 (mN) i:»tiB?Ka)RM3^«:^r^7:7o 
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(72)«Bfl# -b'>7?x> • 

7^ 'J:^^«S7f/\'f/i-W44139. VD>. 
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